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- , : >^ Changes in iScienqe Achievement • . - 

- . /of Brack Students • ' \ ' 

' V _ J' Judith' M,/vSauls/ and • John • >- * . 

^ Nati9nal/AsiS(assment. of ^ 

i?atibnal Assessment of Ejiucational Progress, funded i?y , the ^' 
National Gehter^or 'Educational Statis-Ci^g, has-been monitoring 
the nation's :progress\ in education in response to a charge feet 
before^vthe Of f ice of Education in 1867. More than 100; years ^ 
latery in l969f National Assessment first be^an cfollecting data 
for reporting'on the nation's progrfeiSs in education. This . 

'paper out linea tlie results fj6und to date in the; area >of sciefice 

^ ' , - ■ ' . '"n" 

•for the nation as. a whole and in particular for black students*- . 

.'f,'' ---^ - ■ ■ ; I'-. 

v„ The<^irst assessment o£ science •tookl place in 1969-70 and 

th^ .secpfe4 in l97i-:.'73. |In both assessments information was 

gathered" on national- sat&les of ypung students aged/ 9, 13 and , ' 

■ . ■ - ■■' ■ " ■ '■' ■ % • ' f ' ■ ' ■ -"' .. ' ■■ "5; 
17 wiio were categtDri2ie(ai/Sy region r sex, tace and 

. » ■ ■' ' . ' V, . ■ ■ ■ ■ *' I ' ' ■ ' ■ ' ' 

of community.-'^ Since ideritic'al cjuestioils were included in both - 

■ ■■ . . . . „ ■■ . - , /■ ■ ' - ^ ■ . 
assessmei^i^s. National Assel^sment has information on how knowledge 

of fundamental facts and p^|,nci^les and their application changed 

in the area of science froln|l:969 'to 1973 £ior these grbupSi. 

At each 'age the nationali fiesiilts ishowed a general average 

- ■ ■ /' ■ : • ■ i \^'^> ■ f. . ■ ■ ■ . ^ . 2 ■ • 

decline in perfontiance on the^e :S^cien<$e achievement questions. • 

iThe assessment schedules ;vkriisd' l|0>:,'eaqh age. The actual dates 

were: 9 -year-olds Jari^aWy%e.btuary A 1970 January-February/ 1973 

' l3-year-olds pctOber-Dec|r|ber,\ 1969 October-December, 1S^72 

17-year-olds March-Mav ,V V Marcl^^-Hay, 1973 " • 

■ , . . . ■ . ■ -^^ ■ ' ' a t . V ■ ' . 

^For highlights of the n^tioniall'res|a2jts sbe National Assessments 
of Science , 1969 and 1973 ;^ A C^-Sule Descri ption of Changes in 
Scien ce Achievement , Sc|ihee'^R^^Qr$ i;To.. 04-S^OO, February, .1973/ 
obtainable from the Superintendent Documents, U.S. Government 
Vprinting Off icey Washington, ''£)C'/ 20^^ . . ■' 



The gampXes ITatea ^ ^ • - * C- 

• >In both aksfessments c>£ s'cieHce/ National Assessmeht selected^ 
respondents , aged 'SV^ 1^^^ ^'114 1^7^ using a deeply-stratified/ mul.ti- 
*jtage probability^ sample Tl(e_^sessm^ts were no£ longitudinal : 
different 'individuals participated^ in. each of ^the^.assesfements. 
•• In 19*9-70 an average of 21/ 400 students participated nationally ..^ 



at ciach ,age level . ' In r972-73 about il , 7Q0' per age participafced 

' s ' . " . " ' .' ' - V' 

nationally. By weighting each respon(3ent ' performance inversely 

»■ • ■ . • . • /. . • , • . .'♦ ■ " . 

*'./■.'• • ' • 

to his or h^r probability of selection/ National Assessment, can 
make-^ appropriate general! zati6ns to the ^fentire population of ■ 
9-year-olds^ 13-y.ear,^Q^ Thjas «ach ^g^ce 

of data reported' by Natipnal ^Assessment is an estimate of a 
corresponding population value/ that is, as'' if all 9-year-olds; 

had responded. In additipn to reporting estiirtates of performcliice 

/ ! ct . . ' , ■ ♦ - , . . I 

for each age/ ^ Natipnal .Assessment- also estimates performance fpr 

■ * ■ 4* ■ ■ 1 ' ' ' ■ ' . ■ * ■ ■ . *" 

groups of respondents cat^goriaJed'by seX/ race/ region of the 

countrv and size and type* of community. m ^ • 

This paper focuses onr the science achievement of Nationa] 

Assessment respondents classified as black. This classif iciitionl \ 

vas done visually by exercise administrators in both assessmfents. 

Uitequal probabilities df selection were used in both^ assessments 

1 ."■ - ^ ' ^ ■ \ \ ■ • • ],'■ ■ : 

td insure adequate representation of schools in iQW-income areas. 

' . ■ ' . " \ > ^V'.' , I ; '• ' ' 

The actual numbers of black respondents selected, aS ShOwn ih v 

■ ■ ■ ' ■• ■ ' . r- 

Table 1 and as discussed below /' do not reflect the correct .biro -r . 

portion of black students in the population. ' Correctly wfeigfhte^ 

proportions are shown/in Table" 2. ' * ^ ^- \ 
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For more information see Moore/ R. P, / Chromy/' J. R. and^RogerS/ 
W., T., The National / Assessment approac h to samp i ing . Denver: 
Na^ionaSTAssessmenjt of Educational Progress/ fSTTT . * l 



Nuiobers^ of "Black RespohdeAts^ Participating 
in Each -Science Assessment 
V 1969 - 1973 



National < 
(WhaTESs , Blacks 
and Other Races) 

Blacks I * 

Region^ — 
Northeast . 
Southeast • 

CentraX 
West • 



a 



Sex 

Males / 
Female^ 

size and Type^ 
of Community 
Low Metro' 
Big City 
• Medium- City 
. Small Place 



. Age 9 
1970 -1973 



* Age 13 ' i 
1969 1972 



Age. 17' 
1969 . 1973 



19^468 18,638 • *.21,708 23,507 - 22,926 ,25,865 



• 

I - . 

3,119 ^ 


3,^5 . 


3,741 


3^922 


1 

. 2,610 


' 3/936?: 


495 
1,472 
.575 

577 


. 657 • 
1,523 
694 
'391 


68'Oi, 
1,7?9^ . 

634 
• 688 


734 
i,d08 
741 
539 . 


• 

• 647 
/ 1,113- 
478* 

372' 

r 


580 
1,971 
807 
578 


1,5!« 

1,5^.^ 


1,508 " 
.'1,757 


. * 

\l,729 
,1,984 


1,889 
2^033 


1,114*. 
- 1,469* 


' ' i,758 
2,178 


' (>■•■ 
977 . 
705 
?36 

1,101 ^ 


• 1,172 
> 646 
413 
1,034" 


1,179 • 
. 948 
4^69 
1,145 


\l,13r8 
896 
522 . 
1,366 


. 863 
^ 569 
341 
837 


1,168- 
769 
545 

1,'454 



■ "i 

\ 



^Counts are for bl^ck students only* 



Tal>le 2 * . " 

The Weighted Percentage of Black ■Respondents 
Participating in^aph Science* itesessmentoi^' 



1965— 1973 



7. 



Region • 
t Northeast'^ 

Southeast *• 

Central 

West 

Sex 

Males ^ • 
Females" 

SjLze and* Type 
of .Coinmuni'ty 

Low Metro • 
. Big ^ity 
MediMi City 
Small Plaice 



Age 9 
1970 1973 



16.6% 21.4% 
44.9 ' 43.2 
23.3 24. -3 
15.2 • 11.1 



V j^e 13 
1969 1972 



1969 



Age 



49.8%.. 

50ft2 



28.0% 
<>24 . 7< 
10.5 
36.8 



46.5% 
53.5 



35.9% 
23.4 
12.^ 
28.1 



18.4% 

44. 9, s, 

20.9 

r5.8 



47.2% 
52.8 



.34.0% 

24.3 

12.6 

?9.r 



l7 

1973- 



20.7% 22.0%> 
41.4t ^ 36.6 
23.8 v<r 22V6 



14.2 



48.4% 
51.6 



26.1% 
29.1 
14.,7 
30.1 



18.8 



43'. 8% 
56:2 



34.6% 
21.0 
13.1 
31.3 



16.8% 
40.4 
26. 6 I 

i'6i2 

44.3% 
55 . 7 



31.9% 
25*. 8 
12.9 
29.5 



^ ^he total nuinber 6& ^^lack students .participating in the\ f irst 
assessiaent v/as 9470. for an average of 3157 per age. At age 9 
these selected blacl:.^ respondents represented - 12.0% .of the nation's 
9-year-oIds. At age .13 >the sampled blacks i^pr^^en^^^ 
the nation's 13r-year^o.lds .and *at age 17 blacks represented -9 .6% 
of the in-schopl age 17 population. ' v • / I ' ■ 

. / The number of black 'students participating in the second 
assessment was larger , ip pa*rt .-due tck slightly better sampling ♦ 
p]E<5ceduires , A total of 11, 12 3 black (students participated irjv ' 
the Second -asseBsnferit,, an ■^Vera^'e' of .I370& pe^ age.^ /JJheSe selected 
black participants represented 14 ,4%. d$ the 'nation's; 9-yea^--^olds,. 
. l^.-6.%/of . the nation's ^-a-y ear-olds and p% of the 17-yeal:-olds : 
attending -school . ' ■ ' * 

• • ' ' ■ - . ■ . ■ ■ . ■ ^ V . ■ :- . ..' ■ .- ■ . 

National Assessment also categorizfed students by the region 

. • ■ , ' ' ' . ■ * ■ . . ■ '. ' ' - ' ' 

ifi which they lived: Northeast, Southeast/ Central 'pr '"West. The . 

'jnap shown b^iow indidates> the ' states in feach of these regions. 



• About 42% of'all blacks/lived in the Southeast.. V About 24% . 

y. .■ ■■ :* ' ' ' \. : : ■•■ -* 

lived in the -Central " region while about 19% liv6d in the Northeast.. 
^he remainder of the blacks," about 15%,. lived in the Western region 
./ The proportions of black boys and; girls varied slightly, from 

• . ■ " • * ■ • '• ^ «'.•■". ■ 

'age'.tp age and irom 1969-.7b- to 1972-73, as shown in Table 2. In - .* 
general, black gir.ls outnumbered black 'boys in both assessirifijits . 
and the rdtiq ,Qf gi-rls to boys in schoor tended 'to' inrbrease with • 

■ ■ • " / -.^ . ■ • • ^ / - ■ ■■■ ' ' • • 

National Assessment ; used . seven size and * type 'pj^tp^ 
cat«LfcTdries th describe the coxnirtvunities in which "^the ' respondents * 
sahpols .were located. In ^his paper , these sevens categories, were 
* collapsed into fourV "^ue to tjjie.. small numbers of blacks 'in scfine; 
of the catiegories. - These, four *dK>Hapsed .categories a!ire\ defined * ; 

^ ' ■• ■ ■ • . * . .. - ' " A' . . . f • • ■ " 

belo^v- ^ ''''' . ; •> . • . . . 

Low'.fletro. /'These schcJpls w'ere located cities ox ur-banize^a 
T*- . ■ • ' .V . • - ■ . , ■ .' * 

areas of cjiti^s with /sizel over; 200 /000,!:.b.ased on *19T0 Ce'nsug *. 

■ ■ " . . . V ^ ^ . • 

Bureau ijhformationr .and were 'amo3frg;' t^ highest -on National, ' • 
'Assessment's extreme inne-r^/city index, characterized by ^ high'; 
proportion of residents on welfare or unemployment artdVa J-ow ^ / 



proportion from professional or .managerial positions. About 32%\ 

^ / » - ■. " ■ * ^ . -• ■ \'. • 

•bf all blacks 'attended schools in these Low I^etro areas. . 

* »■ 

Big City . The iremaifting schools found in cities or urban- 

••,'<«■ ' / 

ized .areas of big cities with 1970 population greater than 2tf0/>''^, 
excluding thosfe classified as tiow Metro/ were' classified as Dag^ . 
(jity schools . ^out 25% ' olc the black students attended pchyols' 
in the Bi/g City category. • ^ . . . • 



M6di\m City. Schdors in- tfois category, were in cities v;ith 
' 1970 population between 3^^000 and 200 ^0 00 'but not part Sf the 
'urbanized areas ^ of big cities • This was the smallest, category 
for-black^ with' about 3:3%^ ^attending schools in' Medium Cities. 

• Small Place. These- 'sclfpols were located in open country 
br cities of sizer l§ss than' 257OOO excluding small' citiies within 

the urbanized /areas of big cities ^ .Sc^pol^ in Small Places ' 

■ „ ■■ ' ■ ■ . * • • , « ■ • . ■ ' * 

contained about 31% of all black stild^nts, * ' 

The Exercis Used , • . • ■ • 

The exercises '\ised to report ■ change in science agltieveinent - 
wem originally Written for the first assessment •o£ science 
. admini-stere^ in 1969-r70 . About half of « the Sxerciseis used in / 

that assessment were 'not released to the public so that they 

. * ■ . . ■ . . • ■ . ' „ ■ 

could, Be used in the s^econd assessment of' fecience to measurci 
change.- There were 92 such eScercises at age 9,'i57.at age 13 

'and 64 at §tge 17-. After the second assessment, about .two-thirds 
of these exercises were reieased^^ Thfe remaining one-th/rd'^of 

^ these exercises be <^sed, i©- the next assessment of science, 



currently schec5uled for 1976-7'?/ io monitor change over three 
points in tinje/ . ' " . * . ' / / 

tfhdn these change exercises were classified by t^pe of 
science / the, majority we're from the physical sciences-: 



' !i Physical , " Biol<5gical 

Science Science Other 4 To til 



• 'Age 13j__ -36 . i . • . 23 



Tilge -9 I ■ 50 . I ' ■ 27 



15 



i8 



Age 171 39 ! 20 . I^^JlI^ J__ 



92. 



67 



64 



These' c;an be fourtd in. Changes^- in Science Performance/ 1969"^1973 ; 
Exer&ise Volume/ Science Report Hp. 04-S-20; December, 1975, . 
6bTaShabla"fs|bm'-l;he Superintendent 'of Documents,,. U.S. GoVetfttnent 
Printing qfficQ./ Washington, D. C. 20402f. • . . , 



..J All but one o;E :thesG exercises. were multiple choice^^ 
V one ^open-ended eJcercise used' the same scorihg giride foi: bdtlj' • 

• assessments and the responses from botih assesisments w6re sdored ' 

■ . .' . ■ ■ ■-■ V ' .. -.r.. 

: at -the same time using the same scorers. The "science change • - 
exejrcises mea^Sured knowiedge/ understanding and application 'of •• 
tije fundamental 'facts andVprinciples of science covering sfich 
topics as the , structure "Of the^ atom, weather,^ animals, plants , • 

■ .• . ■ ^- . ... '/ ■ r . 

• the; size of- the.\iniverse, fossils, health, the-p^incipj.es of , 

- ^ ' ' . ■ ■ ■." ■ " • .■; 

mechanics, nutrition, physiology,- the scientific ehtejrprise - 

^ ^tid reading graphs. * ' r * 

■ •-■ ■ ^ ■ ^ r ' ■ ■ . ' ■ s:- ■ ' ■■■■ ■ ^ 

^Data Apal^ysis \ * ; - ^ o 

National Assessment did not 'use a "test" that containedi-^jH/ 
science exercises - for' an age-, ' Instead, each respondent^ook' 

•only ^ fraction of the total number of exercis'^es Spending about 
SO minutes on the task. Total "test" scores for iniaividuala-^ . 

; were not caicula1:ed; tatheic/ estimates of .the nation or? group . 

'proportion, correct ori each exercise were calculated by weighting 

each sample response/ For example, an estilntiated' 4'4% of . all 13- 

year-^olds and ,34% of^black 13-year-^olds could answer thi^ Question- 

[1011262] correctly- in 1969: V v 

" • ' . * ' • . ^ '* ■ . / 

Wiiat is -the main way that sweating he'!i^s your body? 

• • ■ • " ' ^ 

O It keeps your skin moist^, 

^ Or It' keeps you from catching c^ld, • /* 

O It rxds your body of extra water, 

c:^ ' It. gets rid of the'•salt^in your body.. 

41^ It , aids in controlling body tpitlperature# 



I don' t^now. -^Q 



To estimate change on each exercise the 1969*-7G percentage 

• - ■ ■■ ■ ■ V .■ : . ■. : ' ' ■ . 

correct .was 'subtracted frm the" 19^72-73 percentage .correct,: forT ,' 

' ■• ■ a . ' / ... 

exciihple,. since only 43% of all 13-year-olds responded correctly 
to/the above exerdise in ,1972 ^ there was a national, decline j^f 
one percentage point on this exercise.* /Similarly, black 13- 
year-oids also showed a slight decline in correct responses, 
down three percentage points* in 1972.^ These percentages/ are 



displayejl in Figure 1. 



In addition. to^loOkincf at changes, in -the percentage corr^ect 
on an exercise, it is a3.so interesting to detepaine how a group 
changed its relative positioii from the firsl^to thfe second ' 
assessment. In 1969 the black IS-ye^r-ol'ds Xvrere 10 percentage 
points below* the nation in correct responses, on the above exer- 
cise. In 1972 they were 12 percentage points below^ Thus even; 

'4-- ■ . /, ■ • . ■ . • . : \ ' 

though both the jfiation as a whole .and blacks did not perform as 

■ " ' .... - , * 

v;ell in 1972 as they did in 1969, the "difference between blacks 
and , the nation increased slightly j^n this exercise due to the 
slightly larger degiinb *in black performance. . 

Vhe mean was used 'to* summarize th'e correct percentages over 
exercises. Thus .a mean percentage correct of 535 v;ould 'indicate 
that on a ^tvijical reoeated science oWorcise 53% of the age level' 
responded correctly. For each mean a standard'error was calcu- 
lated^usin^ the jackknife procedure^ ^which can be used to estimate 
thD stability of the mean In^ general, the larger the number of. 
respondents, tho;,shialler the standard error. 



^Miller, R. G. , Jr.* The jackknife— -A rovid^;. Biometrika, 1974, 
61/ 1-13. . * 



, . . Figure 1 ' • 

Ar^^ Example of Change in 13-Iear-Old Black and 
Na:tional Performance on Exercise ?..01126-2, 1969 - 19 
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90, 



'48 



■46., 



44 
42 
40 

38., 
36 .. 
54.. 
52'.,, 
30 ., 



1969 



1972 



' 10 





1969 



12, 



1972 



ffo Chang* 



f 



10 



* Mean pefccenta^es ' c standard errors are 

■■■ ■/ ;„;'.■; V ' . "■' . : • ■■; ; . \ ■■ .' ' y"- . ' . . ■ ■ .:\ 

' presented in Ti«Bies^3^^ 4^ one table per^ag'e, in 

' . .. • . " ■ . • ' • ' *' ■ » ■ ■ 
each table Science change results are suitmiarized for blacks 

classified by. f.egfi sfex and sizfe and type of .coimnunit^. 



. ■ .4; 
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Table 3 

/ , -..1 



Means.Eercentagfe Correct for A^e 9 Black Students. 

on 92 iScience Change Exercises , 

.^(^tandarcl Errors in Parentheses)^ 

■ •■ ■•■ /-•■■■■ ■. ■ ■• ■■• • : ¥ ■ - ■ ;■ ■ ■ ■ ' . ■ ~ ' .■ : 

/^^^f*/ ..'^ ^■^Z ■ Vr- . , - '.V- ' " : Mean Mean ;% ' 

■ ■ ■ « ■■-'^ Coritect ^ Correct ' . Mean ,: ' 

-/^..^ 1970- 1973 . - Change^ 

Total (All Blacks)' 47.0(0.8) • 46.1(0.4) -0.9(0.9) 

Region ' ■ ■ . •, ' / 

.Northeast -. > ■ 52.6 (1.2) V 48.3(0.8)' " . -4.3(1.5) 

Southeast 41.7(0.:6) 44.5(0..5J 2.8(0.8) 

Central /. 51.1(2.6) 46.8(1.2) , -4.3(2.8) 

. > 48.4(1^4)^^^^^^^^^- 4 ' ; v-i.9(1.8) 

Sex. ■ ■ .. " . ■ ^ ' ^ ' 

Male 46,7(0.9):- 46.5(0.5) . . -^^^^^ 

Female 47.3f0.9) 45.7(0.5) -1.6(1.1) 

. ^ ' ■ ■ ■ • , , >. ' ■. ., * . ■•. ■ 

. ; ... , ■. <; ■ ■. , ' - 

Sxze and Type " ' : \ ' ' v« 

of Conmiuhity , ' 

Low .Metro 43.5(1.2) ' 44.8 (0. 9) 1.3(1*5) 

Big City '50.5(1.7) ' 48.0(1.0) -2.5(2.0) 

Medium City ^47.8(1.8) 47.2(1.1) -0.5(2.1) 

Smiall Place , 47.0(1.5) - 45.7(0.4) -1,3(1.5) 



*A11 standard errors ip this table are round6d figures* The standard 
error of change is calculated from the 1969-70 standard error (SE^) 
and the 1972-73 standard error (SE2) U^ing the formula . 

^ (se| +. se|)^. ... ' 

The mean change is the mean of the changes in perfoicsianee fpr 'the 
exercises. The mean change is equal to the difference in the means 
of each year, but may differ in this chart due to rounding. 
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Meain Percentage Correct ;gbr Age 13 Black S 
oh 67 Science Change Exercises 
(Standeird Errors in Parentheses 



Total ' <AaljBlacks) 

Regidn . ^ 
mortl^a^t - . 
Southeast 
Cesntral 
W^st 



Mean % 
Correct 
1969 

44.9(0. '6) 



48.0(1.7) 
42.4(0.8=) 
47.6(1.1) 
46.0(1.1) 





Mean % 
* Correct 
1972 

41.7(0.6) 



43.6(1.81 , 
41.3(0.6) 
41*1(1.1) 
41.^(1.7) r 



dents 



■ Mean ^ - 
Change" 

-3,2(0.8) 

-4).4(2.5) 
-1.1(1.0) 
t6.5(1.5). 
-4.2(2.1) 



Sex . ' ■ 
. Mala . , 
Female. 

Size and Type 
of Conuminity 

iiow Metro 
. Big City * 
Medium City 
Small Place 



46.6(0.7) 
43.4(0.8) 



44.3(0.9) 
47.7(1.5) 
44*7(2.0) 
.43.4(1.0) 



43.0(0.7) 
.40.4(0.7) 



38.0(0.8) 
45.2(0.9) 
40.2(1.3) 
42.5(0.8) 



-3:7(1,J)) 
-3.1 



■6.3(1.2) 
•2.5(2.T) 
■4.5(2.3) 
•0.9(1.3)' 



*A11- standard errors in this table are rounded figures ► The standard 
error of change is isalculated from the 1969-70 standard error (SE^) 
and the 1972^73 standard error (Sfi;^ using the formula 



''The nffian change is the mean of the changes in performance for the 
exercises. The\ mean change is equal to the differehce in the means 
of each year,, btit may differ in this chart due to rounding. 



Table 5'. ' 

'Mean I>ercen^age Correct for Age 17 Black Students 

. / on 64 'Science Change Exercises \^ 
(Standana Errors in Parantheses)^ ' • 



Total (All Blacks) 

Region , 

Northeast 
Southeast , * 
. , Ceiitral - • 
Wesjb . . / 

Sex 

^ Male • 
Female 

Sizei^md Type 
^ of Conmiunity 
^ LOW Metro 

Big City 

Medium City 

SmalJ. Place 



Mean % " 
" Correct 
1969 

33^9(0.7) 



35-.0(1.3) 
,32.6(1.1) 
34.0(1.5) 
35.4(2i4) 

36.3(0.9) 
32.1(0.8) 



32.5(i;0) 
36.4(1.5) 
35.6(1.8) 
32.7(1.3) 



Mean % 
Correct 
1973 

32.0(0.6) 



33.0(1.0) 
31.4(0.7) 
32'.5(r.6) 
31.4(1.0) 



33.4 (0;7) 
30.9(0.7) 



29.9(1.3) 
34.0(1.1)^, 
32.2(1.2) 
32.:^(0.7) 



Mean 
Change" 

-1.9(0.9) 



•1.9(1.6) 
-1.2(1.3) 
-1.6(2.2)" 
•4.0(2.6) 



■2.9(1.1) 
•1.1(1.1) 



•2.6(1.6) 
•2.5(1.9) 
•3.3(2.1) 
■0.1(1.4) 



V ■ 



^All aitandard errors in ,t±iis table are rounded figures. The , stzindard 
error of c^einge is calculated from the 19 6.9r 70 standard error (SE, ) 
and the i9^2r73 standard, error (SE2) using the formula <> 



tSE£ + SE|) 



^The mean change is the mean of the cheingeS in performance for the 
exercises,. The roeaii change is ^qual tp the difference in the. means 
of each year, but ^wjiy differ in- this chart due to rounding,.-^* . 
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National Results 



47. 0 to 46.1- for an average 



The average pe"r£orm&nce| of students aged 9 , 13 and 17 *ab 
measured by the National Asskssments of sci$iice in 1969-70 and""- 
1972-73 showed a downward tr^and fqr^both the nation and for black 
'Students., ^t** age 9 the .nifeti6nal mean percentage cort^fect for the 

92 science chsii>^e exercises went from 61.1 in 1970 to 59.4 in 

• ■ ■* • ' . ■'• ■ ■ . .-' ^ * ■' ' 

1973 fox a. mean decline^ of lJ7 percentage points. Similarly/ 

*the average perfojnnarice, of 94year-oXd black students Vent from 

1 ■ - • \ - ■ » » 

secline of 0.9 percentage points . » 

As^ a result of the Smaller deblin^s in perf orroance, diifereilce' 

betv/een 9 -year-old blacks and the rtatibn' was sijialieir^^^^^^^ i 

than in 1970. ' ' V i I . h' ^' i 

• . V ' .. ■ . . V ■ :■■ . . ■ - ' t ■ ■■ . - 
At age 13 the average perfo3nnance df , black students declined 

more than tl|^ national pe^rfojrmance, r^^^ n 

cotrect for the 67 exercises went front i|. 2 in ^^^^^^^ to/58t.3 in ; 
1972 for a mean decline of^l."9 percentag^^ points whil'^e^ 
foiimance went from 44.9 to 41.7' for-a meai)i decline of 3.2 per- 
centage points. Thus, at age .13 the blacJc students' position 
rblative to the' nation was slightly lower in 1972 than in 1969. 

\ Seventeen-year-old black students fo],lowed the Same trend 
as the 9-year-olds. In the nation the mea^ percent correct for 
the- 64 exercises went from 45*4 in 1969 to 42.3'in 1973 for a 
mean decline, of 3.2 percentage points/ but; black students showed 
smaller declines. Th^ir performance went from 33.9 to 32^0 for a 
mean decline of 1.9 percentage points. Therefore/ these black 
studdn^ts had a better relative position in 1973 than in 1969. 



/" For all ages the absolute perforitiance of bl^ck, students, ' 

• ■* ■ . ■ ■■; ~ ■ ■■ ■ .. ■ • * I ■ . -V 

as for the nation as' a whole, declinedE from i96a-70 to .1372-73. 
But at ages 9 and* 13 the average relative performance of black' 
students improved 1 percentage 'point wl^eit compared 'to the 
nation^ Since these were only slight gains and since 13+year^ * 
olds actually declined 1 percentage point '^th respect t<p the 
nation", it appears iihat the differences between black ani 



national performance remained fairly stable from 1969 to 



1973. 
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Regi onal Results . . ' ; , . . ^ * ^ 

••• \ • . > • V ^■ 

- Regioital differences among black st^ at each age are 

V ' : . ' ' ^ . ' ' ^ ■ . • • 

.disolair^d graphicallv in Figures 2, 3 and 4. Vlifh one exception, 
1-year-old black -students in, .the South(iast, regional performance 
o'f blacks on the two assessments of science paralleled the 
declines i^een for black students in general/' . 

The notabld^ result for age 9 was. the increase in performance 

* ' , • ■ • o * ' 

^f blacks in the Southeast. These students, produced the lov/est 
relative performance of all\regions for both- assessments but had 
a mean increase of 2#8 per/centage points, across the two assess- 
mentk • - In- comparison , the. Ndartheast which had the highest per- 
.formance of 'all regions decO^ii^^ed^^^^ percervta^e points^ Students 
inSsffe qentr^l, and^vjrest regions^, £all betxveen these ^o extremes • 

: in performance but" ||:heir mean performance declined just like/the - 
Northeastern -fstudeni^ Thus/ the performance of the students in . 
th€?j| extreme groups converged during the two assessments ^.ayid^ 
Southeast 9-year-ol is a^pea^r to have reduce^ the differenice 

' -be tv/een their perfonnance 5ind the performance of black students 
in other regions.* ' \ * / 

The r^esults fot age' 13 were not as dramatic as , ag^ 9 hoca^e 
without exception, "per foinnancc declined for all four regional 
groups. In tlib first assessment 13-yaar-6ld blaciks displayed ' 
performances siin|lar . to tKat. seen for 9 -year-olds xi^here the highest, 
performance was 'in the Ndrtheast and the lowest in the Southeast. ♦ 
However, for the second assessment, Central performance was the, 
lowest, Southeastern and Western performance was only sliphtly 
better, and Ilortheiatern performance "was the highest. ■ Even though 
the Southeastern per^foraancQ decl^inod 1.1 .percentage' points, its 



» 



relative position improved with respect to' the other regions 

because the Northeast/ Central and West Reclined 4.4, 6.5 and ^ 

. ■ .■ v.. • ■ ,. ; ■ • » ■ 

4.2 percentage pQint^s respec'j:iv6ly. : ; - ] 

At age 17* the results were similar "to age 13 . In the ; V 

Southeastv, blacks had' an avera^ of 1.2 percentage * . . ' \ 

points while Northeast r Centra:^ and^est blacks had larger . 

declihes of 1.9^ 1. 6 and 4 .0^ percentage points 'respectively • ^ . 

' compared to yth,e bthei* regij^s^ the Southeastern, blacks improved 

their ' reiative position over .the two assessments. As at ^ges 

* ' 9 . and J13 / 3,7— f ear-pM Southeaster blacks., performed the ldwest\ J 

o£ all ragions./ But/ this jtime the highest;' performing group in *!i 

the /first assessment was the We^ist qlosely followed by the North- 

east^ . During , the , second assessme]rit the Northeast showed its 

usual -best performan^:© of all the regions - , 

^ ; 5?ypically the Northeastern blacks tjerformed' better than all 

other regions and '^SoutheasternVblacks perjCormed' the lowest. But, 

whiXe Northeast, Central and" West average performance levels - , 

■ ■ ■ , ■ ' . ■ ■ ■•■ -V' ■ 

Reclined at all three ages between 1969 and 19^73, Southeaste^rn- ^ ' • 
perfoinnance depeiided upon age. At age 9 the performance in the : 
Southeast actually improved an£ for ages 13 and 17 their per- 
formance did not decline as much the other regions. *" At all . 
ages, then,. Southeastern blacks improved their , position relative ^ ^ ; 
to the other three regions. ' ' , , 
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> :^Average Percentages Correct f or 9-Year-'0ld Blacks 
. • "by Region, 1970 and 1973 - 
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Average,, Perceiitagejs Correct tor 13-Iear-Old Blacks' : 
/ * >y Region* 1969 and 1972 
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j'uT ' . ■ Figure 4 ' , - 

Average tetceli.ta^s * Go^ect for 17-Year-Old Blacks 
■ ' by Region7^6'9: and 1975 . , . 
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Result.8 fat Boys ar^d Girls : ^ 

In generaX/ blaclc, boys and girls showed average declines 

- . . ; ■ / ■ ' ■ ^ ' ^ ^ . 

l>etween the irst and second assessments of science. At 

and* 17 boj^s performed better than girls in both science, assess- 
ments and both sexes showed declines similar to the* declines seen 
for all black's • At etge* 9 boys and girls changed relative ppsi^ - 

^ ^ . \ • . . / -l ' \ . • 

tions' from the first to thb second assessments although in both ' 

assessments ^the differendes between them -were very slight. In 

^eneralr thfe'differences'^between boys* ^nd girls' performance in 
« ■ • ■ ■ 1 ' , ... 

science tended to increase '.with age as shown in Figures ^, 6 eitid 7. 

At age 9 black, girls hiad a slight advantage, oijer b'lack boys * 

,in'the fitst assessment: an average of 47.3 percent Of the. girls ' 

responded correctly compared to 46.7 percent correct for boys. 

In the Second assessment i:hey reversed positions. The b9,ys* 

average percentage correct/ which declined 0.3 percentage 'points, 

■ ' ■ ■ ' ' "* . , . ' . ^ »' 

vf]as close to tha,t o^ the fir§.t> aj3?essment. GLtls, however/ showed 

a. decline of 1,6 percentage points/ putting their performance 

slightly below thaii of boys. ^The girls • larger declines acpount j 

for; their lowered position in the second assessment. 

■ ^ ' / ' - .. * . *. * ' 

At age 13 b*lack boys outperformed bl^ack girls in both ' * 

assessments. In 1969 boys outperformed girls by an averkge. of ' 

3.2 ^percentage points. Similarly/ in 1972 boys were an average 

3.4 percentage points higher than girls. Thus boys xnaintained 

their . advantage froiti 4.969 to /i972. Both 13-year-old groups 

showed similar, declines in perJformance: boys decline^ by a|i 

average of 3.7 percentage points and cfirls declined by an average 



the gap betwei^ri'biack" boys an^^ giri.s was also notice- ^ 

able at age X?. In thd fir^i assessment boys outperformed gir^s 
by ein. average of 4.2 percentage points, the largest difference^ 
of any age. .However^t;hat lead natrow6d to 2.5 percentage points 

■ ^. ■ ■ ' ■, ' ,,,, ■ ; ; . ' '„ 

in the second assessmeicit. Thi^ was mainly dUe to the larger drop 



in boys' perf onhance , down 2.*S p'ercentage po-ints, when compared ^- 



to that of gi^rls / down 'l^ix-percentage points , 
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Figure 6 



Average Percentages Correct for Black OBoys and Girls 
• , Aged I3r' 1969 and 1972 . ^ 



1972 



48 



S' 



1 M 

1 



46 



J .• 



Of 



I 4* 



42 



40 
0 




BIX 



X969 



1972 



3IX • Black -iS-ycar-olda 

B • Bc^y« 
G • Glrli 



27 



ERIC 



55 ' 



Averiage Percentages Corrfeet for Blade Boys and Girls 
- Aged 17, 0^969 and 1973 . , 
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Size ^nd Type of Community Results . 

For each age ^ the average, performance of the black respon- 
dents in the size and tiype- of comftijanity categories are displayed 
iii Figures' 8/ 9 aod 10» Ejccept for Low Metro 9-year-olds^ the 
average performance* of blacks in all size and type ot community * 
categories was lower in the second assessment than in the first*. 

At age 9^ blacks attending schools in Big Cities performed 
above blacks in iill other size and type of community categories 
in both assessments • But due to a relatively large decline in 
correct responses^ down 2,5 percentage points, their advahta^^ 
was smaller in 1973 than in 1970, ^ contrast. Low Metro 9-^ 
year-olds performed better in the second assessment than' in the 
first* Their average perfo;Bsmance iaficreased 1.3 percentage points* 
Although their performance was the liowest m both assessments, 
the average difference between the LOW Metro performance and 
that of all black 9-year-olds was smaller in the second assess- 
ment* Medium City and Small Place respondents • performance was 
very close to that spen for all 9-year^oid blacks in both Assess- 
'ments. ■ . '■' .y : }_ 

At age 13 Big City blacks were aigain the highest performing 
groups in both assessments. Their average change in correct 
responses, a decline of 2.5 percentage points, waa^ smaller than 
that of all black 13-year--olds4 J^^ ^ result its relative posi- 
tion increased slightly from 1969 to 1972. Blacks from Small 
Places also improved their relative standing , from below the 
average in 1969 to above the average in 1972 ^ Medium City blacks 
a^d Low Metro blacks showed* losses in their relative positions. 



Medium City blacks although close tq'the ayerage.level of gill 
* blacks in 196d slipped to slightly below average in 1972 as a 
result of a drop of 4.5 percehtage points i^ corri^ct responses. 

Low Metrto IS-year'-olds had an average decline of 6.3 percentage ^ 

. ' • ■■ •• ■ . ■ ... • ■ ■ " ■ ■ • • 

points causing them to be^the lowest performing size and type of 

^ community category in the seqpnd assessment. 

As at ages 9 and 13, 17-year-old black studerfts attending 

schools in Big Cities outperfotmed all other isize and type of ^ 

cpmmimities in both assessments. Also above average in both. 

assessments were the Medium"; City blacks. Seventeen-year-old 

blacks attending schools in Small Places were slightly below 

the average in 1969 but were slightly above the average in 1973/ 

due to their relatively low drop in correct responses.. Low 

Metro 17-year-olds had ihe lowest performance of the size and 

type of community <:ategories,?;|.n*^bo^ assessments. t 

- In general, then/ blacks attending schools in the Big City 

category tended to perform the best of the four size and type . 

of coimnunity groups. At ages 9 and 17 their advantage was npt 

as large in the second assessment as it was in the first. Blacks 

• * ■ _ • * 

attending Low Metro ^schools tended to have the lowesjt average 
percentage of correct responses in both assessments. This was 
tanie even at^'age 9 where Low Metro blacks showed an increase ^in 
the percentage, of correct responses . Blacks in . Medium Citieis 
and Small Places performed between these two extremes, generally 
. following t^rends seen f6r all blacks. • V . 



I . * . Figure 8 

Average -Percentages Correct for 9-Year-£)la. Blacks ^in- 
iile^d T^e of Conmiunity Categories, 1370 and 1973 
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Average Percentag*es Correct f or '13-Tearr-Old Blacks 'in- 
Size an^ lype of Community Categories, 1969 "and 1972, 
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Discussion * ^ , ' ' , ' 

The itpplications of a drdp in science achievement at the | 
national level* are far reaching:* Does .the avera^tevgitd-zen Knowj 
enough about scienpe to make, intelligent discussions aboi:(t impbr 

y * ■ ..." ■ ■ . . • ^ ■. - -V 

tan1: social an<a environmental ispues? Are we training enough; 
sciehtisits to meet the, needs of our' technological society? Or 
do the declines reflect an over--emphasis in science eijucation \ 

during ^ the "Sputnik" era which is 'just now beginning to return 

■ - " ' ' • ■ * / ' ' ' 

to mote no 2naal expectations? . ' 4 

Black students tende^ to show declines in performance that 

paralleled those in the nation*. In addition, the difference 

between black performance and national performance was fairly 

stable betweeii 1969 and 1973 • Thus, there was little evidence- 

• ' • -. - . . ^ * ■ • * ■ ' - 

of improvement in the relative position of black students in 

the area of science between 1969 and 197 3* 

The difference between black "^O^s* and.black girls ' per- ^. 

formance in science w^s apparent in both assesslonents. ' At ages ^ 

'■•■* . • ■ • ^ • - 

13 and 17 boys performed better than girls in both science 

assessments although both sexeb showed, declines in the number 

of correct responses from 1969 to 1973 • In general y the differ-- 

ences between boys •land girls* performance in. science tended 

to increase with age. 

< Blacks attending schools in or near big cities with 1970 
population . greater than 2p0,000 were divided into two categories 
XiOW Metro and Big City • Blacks attending schools in Low Metro 
areas, characterized by high unemployment and many on welfare, 
consistj&Atly had the lowest perfoinnance of the four size and 



type of conmiujaity categories. The\remainder of th* blacks" 
attending schools in; or near big cities of sige greater ^han 
200^.000 consistently had the highest -perfciirmance in science. 
Blacks in- Medium Cities and Small Places performed between 
these two extremes. . ' 

. One of the most encourliging notes wa|jjtl[^ ^^creased rela- 
tive performance of Southeast blacks ^ typically ine ot the 

- ^ . ■■■ y -« . - • " ■ 

lowest perfoming groups. At all three ages, black students 
from this region 'improved their relatively low, standing by 

increased performance^ at age 9 and by smaller- declines than 

\^ . ■ ' ■ ^ ' ^ ' ■ 

those of the rest of the regions at ages 13 and 

Although there are no definitive answers for why this group, 
showed such gains, it ^s intercstiftg to note' that from 1969-70 
to 19:^2-73 the Southeast was quickly moving toward more inte- 
grated Softools following se:^erdl court decisions. Other re'gions 
did not move as quickly toward integration. This is moi^ ^ully 
explored* in a recent National Assessment report. Science Achieve- 
ment ; Racial and Regional Trends^ 1969-1973 /^ which presents 
regional and racial trends in science achievement for black -^rid 
white students aged 9^ 13 and X7 between 1969-70^a5d 1972-73. 
in addition^ the report also presents changing patterns . m the 

racial composition .of schools . 

i 

^BacJcgroimd Report No. BRS-lr Ilarch^ 1976^ obtainable from the 
Superintendent of Docximents/ Uv S. Government Pri^iting Office^ 
Washington^ D. C. 20402. A limited supply is availabl(B by 
writing to the authors. 



